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Introductioa
The nine IV-VI semiconductors MX (M = Ge, Sn, Pb ; X = S, Se Te) are isoelectronic with the group V elements and crystallize at ambient conditions with three different structures which are analogous to those of the group V elements. The lighter compounds GeS, GéSe, SnS and SnSe crystallize with the GeS type (B 16) structure which is the binary analogue of the black phosporus structure [1] . The heavier compounds SnTe, PbS, PbSe and PbTe crystallize with the NaCI(B 1 ) structure [2] , a binary analogue of the simple cubic high pressure phase of the black phosphorus [3] . GeTe crystallizes with the rhombohedral structure [4, 5] and is the binary analogue of the grey arsenic structure (A7). Temperature and pressure induced structural phase transitions in IV-VI semiconductors have already been reported [6] [7] [8] [9] [10] [11] . SnS and SnSe undergo second order displacive phase transition from the a-phase (B 16, Pbnm) to the high temperature p-phase (B33, Cmcm) at 887 K and 807 K, respectively [7, 8] . The lattice parameters a and c continuously approach the same value and at the critical temperature Tc the axial ratio changes from ale&#x3E; 1 to al (' 1. The positional parameters, determined from the intensities of a few powder X-ray diffraction lines, were found to change continuously as the critical temperature was approached. However, this X-ray investigation [8] [12, 13] , electrical conductivity [14, 15] and X-ray diffraction methods [16] [17] [18] [19] . It Large single crystals of SnS and other IV-VI compounds were grown from the gas phase [20] . The [24] . Figure 3 shows the variation of the Fig. 3 [8] . The change in these interatomic distances at the phase transition has also been explained in the same reference.
re-examine the structure of thé high pressure modifications of PbS, PbSe and PbTe with synchroton radiation.
Structural stabilities of IV-VI compounds.
Temperature induced structural phase transitions in IV-VI compounds have been discussed by several authors [1, 4-9, [8] have concluded that with increasing temperature the general trend in structural stability for the IV-VI orthorhombic compounds is B16 ~ B33 ~ BI whereas the rhombohedral GeTe transforms to the NaCl (Bl) type in one step [4, 5] . Among the orthorhombic IV-VI compounds SnS and SnSe undergo second order phase transition from GeS type (B16) phase to the TII type (B33) phase at 887 and 807 K respectively [6, 8] . GeSe transforms at 924 K in one step to the NaCl type phase whereas GeS melts at 931 K before the possible transition to the NaCl structure [6, 9] . The [26, 27] for the IV-VI compounds and group V elements, using the bond orbital coordinates of Chelikowsky and Philips [38] . These bond orbital coordinates r£ and r; 1, defined in the reference [26] , represent ionicity and covalency, respectively. We notice that the B1 ~ B16 or B33 phase transition involves increase in covalency whereas GeTe ~ B 1 phase transition involves increase in ionicity.
Pressure induced B 1 -B2 transition is well known and is present in many compounds including NaCI itself [29] . However, in the present investigation we have established that B1 ~ B2 transition may take place indirectly through an intermediate B16 or B33 phase. This trend is not restricted to the IV-VI compounds and has also been observed recently in NaBr and NaI [30] . Whereas NaF and NaCl transform directly to the CsCI type phase at about 300 and 270 kbar, respectively, NaBr and Nal transform to the GeS type phase at 290 and 260 kbar, respectively [30] . At 
